Non-recurrent 17p11.2 deletions are generated by homologous and non-homologous mechanisms.
Several recurrent common chromosomal deletion and duplication breakpoints have been localized to large, highly homologous, low-copy repeats (LCRs). The mechanism responsible for these rearrangements, viz., non-allelic homologous recombination between LCR copies, has been well established. However, fewer studies have examined the mechanisms responsible for non-recurrent rearrangements with non-homologous breakpoint regions. Here, we have analyzed four uncommon deletions of 17p11.2, involving the Smith-Magenis syndrome region. Using somatic cell hybrid lines created from patient lymphoblasts, we have utilized a strategy based on the polymerase chain reaction to refine the deletion breakpoints and to obtain sequence data at the deletion junction. Our analyses have revealed that two of the four deletions are a product of Alu/Alu recombination, whereas the remaining two deletions result from a non-homologous end-joining mechanism. Of the breakpoints studied, three of eight are located in LCRs, and five of eight are within repetitive elements, including Alu and MER5B sequences. These findings suggest that higher-order genomic architecture, such as LCRs, and smaller repetitive sequences, such as Alu elements, can mediate chromosomal deletions via homologous and non-homologous mechanisms. These data further implicate homologous recombination as the predominant mechanism of deletion formation in this genomic interval.